Modelling self assembly of natural silk solutions.
We present a tentative interpretation of the origin of nematic liquid crystalline order exhibited by various natural silk fibroin solutions, notably those of orb-weaving spiders and the domestic silkworm Bombyx mori. It is thought that liquid crystalline rheology is exploited during the spinning process. We discuss in this approach the response of the liquid crystalline phase diagram to equilibrium physiological conditions and to parameters characterising the amino acid sequence of the fibroin molecules. The phase diagram is sensitive in this latter respect to sequence mutations, such that it may constitute a source of evolutionary selection pressure.